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Purpose: Interprofessional collaboration in health care is believed to enhance patient outcomes. However,
where professions have overlapping scopes of practice (eg, chiropractors and physical therapists), ”turf
wars”can hinder effective collaboration. Deep-rooted beliefs, identified as implicit attitudes, provide a potential
explanation. Even with positive explicit attitudes toward a social group, negative stereotypes may be influential.
Previous studies on interprofessional attitudes have mostly used qualitative research methodologies. This study
used quantitative methods to evaluate explicit and implicit attitudes of physical therapy students toward
chiropractic. Methods: A paper-and-pencil instrument was developed and administered to 49 individuals
(students and faculty) associated with a Canadian University master’s entry-level physical therapy program
after approval by the Research Ethics Board. The instrument evaluated explicit and implicit attitudes toward
the chiropractic profession. Implicit attitudes were determined by comparing response times of chiropractic
paired with positive versus negative descriptors. Results: Mean time to complete a word association task was
significantly longer (t D 4.75, p D .00) when chiropractic was associated with positive rather than negative
words. Explicit and implicit attitudes were not correlated (r D 0.13, p D .38). Conclusions: While little explicit
bias existed, individuals associated with a master’s entry-level physical therapy program appeared to have a
significant negative implicit bias toward chiropractic. (J Chiropr Educ 2012;26(1):32–39)
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INTRODUCTION

In 2009, the government of Ontario, Canada,
provided a challenge to professional colleges and
universities to incorporate appropriate interprofes-
sional education (IPE) in their curricula. It is ack-
nowledged that there is a need for professions to
cooperate and that communication is sometimes
hampered by cultural constraints and professional
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barriers.1,2 The evolution of professional cultures
involves both education and personal attributes.3

As a result, new educational initiatives in this area
should consider interprofessional attitudes. Lewitt
and colleagues found that attitudinal concerns, such
as stereotyping, were already in place at the under-
graduate level and perceived as a barrier to effective
IPE.4 The research reported here is a preliminary
evaluation of professional attitudes that may affect
the development of IPE involving the chiropractic
profession.

Deep-rooted prejudices5 and professional “terri-
toriality”6 challenge successful integration of dis-
parate views and represent a significant barrier
to interprofessional collaborative care. Enhanced
patient outcomes are expected to result from success-
ful collaboration between health care providers.7–9
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However, collaborations are as complex as juris-
dictional boundaries, historically associated with
turf wars10 and by team members attempting to
reach common goals.6,11 Of particular concern is
a growing body of evidence indicating that some
of the unnecessary error in patient management can
be attributed to poor communication between health
care professionals.12,13

Interprofessional disputes have been associated
with the traditional approach of teaching profes-
sionals in silos.14 This information has led to an
evolution in health care education, with movement
toward an interprofessional curriculum in an attempt
to improve collaborative practice.15 Unfortunately,
results of such programs to date do not appear
to have had the longitudinal effects that can be
expected to translate into changes in behavior, since
change in attitude has not been observed in some
research.16

Currently, protocols are being developed to infuse
permanent leadership into interprofessional educa-
tion with the hope of maintaining sustainability.17

Evaluation of protocol success via monitoring
change in student attitudes has been suggested as
an essential component of interdisciplinary training.2

Attitudes therefore need to be identified and incor-
porated into these protocols. The basic founda-
tional attitudes that define these protocols have not,
however, been explored.

In addition, solving the challenges posed by
the evolution of interprofessional care requires a
clear understanding of the magnitude of the issues
involved. Scant quantitative research has been dedi-
cated to understanding the complex relationships
between professions. Rather, the majority of studies
have used qualitative methodologies to understand
the issues that surround various collaborative
ventures.18,19 From these studies, attitudes between
team members have been identified as an underlying
construct for optimal collaboration.4,19,20

The study of attitudes is challenging. Sensitive
to societal norms of nondiscrimination and equality,
respondents may try to avoid appearing prejudiced
and adjust their answers accordingly.21 Conversely,
it is believed that a person may hold positive
attitudes toward a social group but may still be
influenced by negative stereotypes.22 This disparity
may be reflected by what has been referred to as
“implicit” versus “explicit” attitudes. It is believed
that implicit attitudes operate on an subconscious
level, reflecting an automatic mental process, while
explicit attitudes operate on a conscious level and are

almost entirely under the control of the
individual.21,23 Rydell and McConnell have demon-
strated that people can hold different implicit and
explicit attitudes toward the same object at the same
time dependent on how the information activates
different reasoning patterns.24

To understand attitudes toward the chiropractic
profession and its relationship with other health care
practitioners, it is important to discuss the muscu-
loskeletal system and pain. Musculoskeletal pain
represents a significant health care burden to society,
with a total direct cost of 25.6 billion Canadian
dollars (in 1994 Canadian dollars, $1.00 CDN is
approximately $0.75 US), accounting for 3.4% of
the gross domestic product.25 Several professions
lay claim to this clinical territory, including, but
not limited to, general practice physicians, physia-
trists, orthopaedic surgeons, neurosurgeons, occupa-
tional therapists, physical therapists, and chiroprac-
tors. Overlapping scopes of practice could be antici-
pated to result in commonalities and the altruism on
which collaborative care might be based.26 However,
anticipated territorial behavior would suggest that
altruism is unlikely to dominate, thus hampering the
possibility of integrative knowledge that would opti-
mize care and benefit the patient.

As a subset of practitioners with an interest in
musculoskeletal pain, physical therapists and chiro-
practors have synergistic skills intended to benefit
patient outcomes. For example, a chiropractor may
choose to provide manipulation, and the physical
therapist may supervise rehabilitative therapies. In
the evolving health care system, patients should
expect collaboration and interaction between these
professions. However, little is known about the
strength of their respective implicit and explicit atti-
tudes toward each other’s profession and whether
such issues need to be considered at the professional
education level.

This was a preliminary study designed to examine
the implicit attitudes of physical therapy students
and faculty involved in a university-based master’s
entry-level physical therapy (UBMELPT) program
toward the chiropractic profession. It was hypoth-
esized that, given societal influences related to a
greater appreciation for complementary and alter-
native medicine (CAM), the explicit attitudes of
physical therapy students would be positive, but
the implicit attitudes would lag behind (influenced
by previous stereotypes) and would therefore be
negative.
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METHODS

This study was approved by the Research Ethics
Board of the Canadian Memorial Chiropractic Coll-
ege and McMaster University. There were no
external funds utilized in conducting this study.

An implicit association test (IAT) was devel-
oped using procedures outlined by Greenwald and
colleagues to evaluate implicit attitudes toward
chiropractic and medical care.27 The IAT was admin-
istered according to previous procedures by Green-
wald et al (https://implicit.harvard.edu/implicit/
research/––originally downloaded August 2008 and
rechecked March 1, 2011). As per Wittenbrink and
colleagues, the differences in response latencies
between identifying groups with potentially asso-
ciated stereotypes (eg, race) and either positive or
negative descriptors were taken as evidence of the
strength of the association made by the partici-
pant between the descriptors and groups.21 For the
purpose of this study, the methods used by Green-
wald et al were modified to allow administration
of the test in pencil-and-paper format rather than
via computer. Previous research suggests that the
IAT shows predictive validity for social issues such
as race, gender, ethnicity, sexual orientation, and
age.28 Jurisdictional bias between professions has
not previously been tested, and this is considered
a limitation to this study.

A survey was conducted to determine which
words best reflected the profession of either chiro-
practic or medicine. These words were used in the
word association task of the IAT. Medicine was
chosen as the contrasting profession because of its
dominance in mainstream health care. Chiropractic
has historically been chosen as the proxy for comple-
mentary and alternative practices29,30 and, in this
study, represents the profession with which phys-
ical therapy, which has historically been accepted
within the biomedical paradigm, could be considered
to have substantial synergy.

Item Development

Because work in implicit attitudes between profes-
sionals has not been conducted previously, items
related to the two professions under consideration
had to be developed first. To provide an initial
profession-based word set, the members of the
Implicit Attitude Test–Canadian Memorial Chiro-
practic College (IAT-CMCC) (study authors)

completed a focus group exercise. This resulted in
the identification of 25 words intended to describe
either chiropractic or medicine. This list of 25 words
was provided to 100 individuals who were either
members of a fitness facility (50 participants) or
patients in one of three different rehabilitation clinics
in the Greater Toronto Area (50 participants). These
domains were selected in an attempt to garner repre-
sentation from a wider range of a relevant popula-
tion of patients who are interested in their muscu-
loskeletal health and who interact with these profes-
sions. Each participant was asked to look at each
word and determine if the word should be associated
with chiropractic or medicine. Where 80% of partic-
ipants agreed on an association with a particular
profession, that word was accepted as a reasonable
descriptor. No significant differences in word asso-
ciations were found as a result of age, gender, or
location (fitness facility or rehabilitation clinic). The
final list of words (in no particular order) is provided
in Figure 1.

To complete the implicit association task as
outlined by Greenwald and colleagues,27 an addi-
tional set of adjectives considered to be “positive” or
“negative” were required. These words were selected
from the list of 24 words developed by Witten-
brink et al21 for a test related to racial stereo-
types. A consensus process including votes and
followed by discussion and a subsequent vote was
used among IAT-CMCC members to eliminate eight
descriptors from the original list, yielding 16 words
(8 positive and 8 negative) to match the 8 chiro-
practic and 8 medicine words listed in Figure 1.
Finally, group consensus resulted in the elimina-
tion of three additional negative words that were
relevant to the general public but less specific to
negative comments made regarding the professions.
These were replaced by profession-specific negative
words. The word “fraudulent” was included as it

Chiropractic Medicine
Manual Prescription
Drugless Illness
Posture Molecular
Joint Mainstream
Muscle Doctor
Rehab Cure
Bones Blood
Orthotic Hospital

Figure 1. Words determined by preliminary study
to be associated either with chiropractic or with
medicine.

34 Chung et al: Interprofessional Collaboration and Turf Wars  2012 Association of Chiropractic Colleges



appeared in association with chiropractic in four of
eight articles published by the New York Times in
1976.31 The descriptor “untrustworthy” was added
since the perception of fraudulent activity can be
expected to breach the trust of the public. Finally, the
descriptor “narrow-minded” was included based on
public perception of mainstream medicine’s initial
view of CAM. The resultant list of positive and nega-
tive words is provided in Figure 2.

Additionally, a total of 24 items were created
for the explicit portion of the questionnaire. The
first 10 were a request for demographic informa-
tion (eg, age, gender) and the final 14 related to
preferences regarding one profession over the other
(eg, preference toward medicine vs. chiropractic).
The explicit questionnaire was created by modifying
the explicit questions utilized by Greenwald et al
(https://implicit.harvard.edu/implicit/research/––
originally downloaded August 2008 and rechecked
March 1, 2011) and substituting chiropractic and
medicine for the respective categories. These final
14 questions had Likert scales associated with each
item so that the explicit statements could be scored
accordingly. The participants were asked to score
this series of statements by indicating on a 5-
point scale on how they felt from strongly agree to
strongly disagree.

Elements of the questionnaire were compiled so
that explicit questions were completed first, followed
by

1. Words describing the professions (to be catego-
rized as medicine or chiropractic);

2. Positive and negative words (to be categorized as
positive or negative);

3. All words (to be categorized as chiropractic or
positive versus medicine or negative);

4. Words describing the professions (to be catego-
rized as medicine or chiropractic); and

Positive Negative
Charming Dishonest
Fashionable Untrustworthy
Cheerful Lazy
Athletic Fraudulent
Successful Boring
Educated Uptight
Wealthy Greedy
Ethical Narrow-minded

Figure 2. Positive and negative descriptors for the
word association task.

5. All words (to be categorized as chiropractic or
negative versus medicine or positive).

Questionnaire Administration

A convenience sample was recruited from students
and faculty associated with a UBMELPT program.
All potential volunteers received an e-mail inviting
them to participate in the study. Data collection
occurred over a 2-day period. A recruitment station
was set up to provide potential participants with
information regarding the study. On completion of
informed consent, participants were asked to register
their names. This registration was not linked to their
contact information but rather was used to prevent
repeat enrollment of participants into the study.

The other stations were for questionnaire admin-
istration. Stations within rooms were separated by
a partition to ensure privacy while the participants
completed the questions and tasks. Participants were
instructed to complete the explicit portion of the
questionnaire first. On completion of that, a research
associate provided participants with a hand-held
stopwatch, which was used to record the times taken
to complete the implicit tasks. The stopwatch had the
time display covered to prevent awareness of time
required to complete each of the implicit question-
naire tasks.

Once trained on the stopwatch, participants were
provided with the first implicit task and instructed
to start the timer when they were ready to begin the
task and to stop the timer once they had completed
the entire task. Participants were required to start
and stop the timers to ensure that task times were
accurately related to participant completion times.
On completion of each task, the research associate
assigned to the station retrieved both the stopwatch
and implicit test responses. The participant was then
provided with the subsequent task along with a
new stopwatch and given the same instructions as
with the previous task. While the participant was
conducting the subsequent task, the research asso-
ciate recorded the time on the stopwatch on the
data collection sheet. This process was repeated until
all five implicit tasks were complete. The partici-
pants were then escorted to a debriefing room where
further information regarding the IAT was provided
along with a complimentary lunch.

The questionnaire was arranged so that the first
task primed participants to words that were deter-
mined to be related to chiropractic versus medicine.
The second task primed participants to words that
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would be considered positive in contrast to words
that would be considered negative. The third task
assessed the time taken to categorize a word when
the chiropractic profession was paired with posi-
tive terms and the medical profession was paired
with negative terms. The fourth task was used as
a washout period during which participants were
asked again to categorize words as either chiro-
practic or medicine. The final task assessed the time
taken to categorize a word when the chiropractic
profession was paired with negative terms and the
medical profession was paired with positive terms.
Time to complete each task was recorded to the
closest second. However, only the times recorded in
tasks three and five were used to evaluate implicit
attitudes toward the chiropractic profession.

Analysis

Implicit attitudes were demonstrated by measuring
the categorization response time when chiropractic
was paired with positive terms compared with nega-
tive terms. The total averages of times for each task
were compared to estimate the implicit bias toward
chiropractic. With time being the primary measure
of implicit attitude, the difference between the two
groups could be interpreted to either reflect atti-
tudes toward or against either group. The interests
of this study were explicitly related to chiropractic
and, therefore, the results are reported from the view-
point of this profession. Less time taken to categorize
words when chiropractic was paired with negative
as compared to the time to categorize words when
chiropractic was paired with positive was taken as
an implicit bias against chiropractic.27

A series of items in the initial set of explicit
statements was identified as pertaining directly to the
notion of being “prejudiced” toward the chiropractic

profession. These items were grouped together and
formed the basis of the score for the explicit attitude
portion of the study. Figure 3 provides a list of those
statements.

Each statement that was scored by the partici-
pants from strongly agree to strongly disagree was
converted to a Likert scale so that a score of 1
would be associated with being strongly in favor
of chiropractic and a score of 5 was associated
with being strongly against chiropractic. Antago-
nistic statements were inverted to maintain this asso-
ciation. The seven items were then added together
and the average was taken as a measurement of the
level of explicit prejudice against the profession. In
order to determine the explicit bias, a percentage was
determined from the total score out of 35 (5 ð 7).

Descriptive statistics were used to provide an
understanding of both the explicit and implicit atti-
tudes of the respondents evaluated using the ques-
tionnaire. A paired t test was used to assess the
time differences between the third and fifth task in
order to examine for bias related to implicit atti-
tude. A Pearson’s correlation coefficient was used to
examine the strength of the relationship between the
time difference score in the implicit attitude portion
of the questionnaire versus the total score for the
explicit attitude portion of the study. Differences
were deemed statistically significant at p � .05.

RESULTS

A total of 49 participants volunteered to partic-
ipate in this study. Their demographic profile is
provided (Table 1). The majority of participants
in the sample were female, with a mean age of
29 years.

The majority of individuals who participated
(73%) were either in their 1st or 2nd year of the

1. Because of society’s acceptance of complementary and alternative medicine, I try to have an open mind toward chiropractic.

2. I am personally motivated by my beliefs to be open minded to chiropractic.

3. Because of my personal standards I believe that being treated chiropractically is beneficial.

4. I have prejudice feelings that I cannot control about chiropractic.

5. No spontaneous prejudice thoughts come into my mind when I encounter chiropractic.

6. I attempt to appear prejudiced toward chiropractic in order to avoid disapproval from others.

7. I attempt to appear nonprejudiced toward chiropractic in order to avoid disapproval from others.

Figure 3. Statements indicating bias.
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Table 1. Participant demographics

Gender Male D 13
Female D 36

Age (yrs) 29 (21–62)
Year of study 1st D 42%

2nd D 31%
Masters in PT D 6.25%
Professor of PT D 20.5%

Treated Yes D 29%
chiropractically No D 71%

2-year UBMELPT program. Relatively few (29%)
reported having any previous experience with
chiropractic care.

Results from initial questions regarding partici-
pant preferences either toward medicine or chiro-
practic are provided (Table 2). As illustrated in
Table 2, participants in this investigation mostly
preferred medical treatment and being treated “medi-
cally.” Approximately 92% of participants indi-
cated that they preferred medical treatment and
approximately 81% indicated that they agreed with
medicine.

A total of 48 of the 49 participants completed all
of the questions relative to the explicit prejudice
against chiropractic. Mean (š standard deviation)
score for the explicit bias (as per questions from
Figure 3) was 53.75% (š10.66) out of a possible
100%.

In terms of implicit attitude, the average time
taken to complete the categorization task when
chiropractic was paired with positive terms was
100.06 (š34.04) seconds. However, mean time
taken to complete the categorization task when
chiropractic was paired with a negative word was
only 80.42 (š17.28) seconds. The average (paired)
difference between these times was 19.63 seconds.
This difference was statistically significant with
t D 4.75 and p D .00.

Pearson’s correlation coefficient was used to
determine the correlation between the explicit and

implicit biases. This correlation was calculated at
r D 0.13 and was not statistically significant
(p D .38).

DISCUSSION

Given the substantial health care costs and
economic burden (eg, due to loss of work days,
etc) related to disorders of the musculoskeletal
system,25,32 it is imperative that patient-centered
solutions be found to increase the efficiency and
effectiveness of collaborative care. A major initia-
tive over the past decade has been the organization of
interprofessional care teams based on the notion that
cooperation between providers will optimize treat-
ment plans and reduce wasted resources.

One might expect effective collaboration to occur
more readily between professionals with overlap-
ping scopes of practice and similar philosophies
of care. For example, synergies between the chiro-
practic and physical therapy professions would intu-
itively be anticipated because both professions have
an interest in conservative management of muscu-
loskeletal disorders. Unfortunately, overlapping
jurisdictions have also been associated with “turf
wars” mitigating these synergies and resulting in
barriers to collaboration.10 This study focused on
understanding the attitudinal factors that may influ-
ence communication and foster patient care in the
student population of one of these two professions.

It was hypothesized that, despite the general
notion that CAM is popular in today’s society,
implicit attitudes regarding chiropractic may still
reflect a negative bias that could hamper inter-
professional relations. Results of the current study
suggest that indeed there was a strong sentiment in
favor of medical treatment. However, the average
score for an explicit prejudice to chiropractic was
only 53%. This 53% would be considered relatively

Table 2. Treatment preferences

Preference Agree (%) Neutral (%) Disagree (%)

Preferred medicine to chiropractic 68.08 27.66 4.26
Preference toward medical treatment 91.83 4.08 4.08
Preference toward being treated medically 91.84 4.08 2.04
Preference toward chiropractic treatment 44.89 34.69 20.40
Preference toward being treated chiropractically 36.73 22.45 40.81
Agrees with chiropractic 31.25 54.17 14.58
Agrees with medicine 81.25 16.67 2.08
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“neutral” rather than explicitly prejudiced or explic-
itly accepting.

When implicit attitudes were tested, it was clear
that a strong negative implicit bias existed with
respect to the chiropractic profession. That is, the
word association task took statistically significantly
longer to complete when “chiropractic” was paired
together with “positive” terms than when “chiro-
practic” was paired together with “negative” terms.
As mentioned in the analysis section, this is inter-
preted from the viewpoint of the chiropractic profes-
sion and could of course also be considered as a
strong positive implicit bias in favor of medicine.

Of interest, there was no statistically significant
correlation between the implicit bias identified and
the score related to explicit prejudice. This suggests
that the implicit attitudes toward the chiropractic
profession may be independent of the explicit atti-
tudes elicited.

The neutrality of the explicit responses toward
the chiropractic profession may be explained by
societal pressures to suppress overt prejudice and
increased emphasis on interprofessional education
in the training of future health care providers.15

However, if the negative implicit attitudes are not
addressed, the likelihood of achieving open commu-
nication and effective collaboration between physical
therapists and chiropractors in clinical practice may
be compromised.

To our knowledge, this is the first attempt to quan-
titatively understand and delineate explicit versus
implicit attitudes of health care profession students
who will share an overlapping scope of practice
with chiropractic. It appears that, despite greater
public acceptance of CAM, there remain differ-
ences between explicit and implicit attitudes among
health care professional students. As interprofes-
sional education and care move forward, emphasis
should be placed on addressing implicit attitudes,
particularly for professionals who share common
skill sets and scopes of practice.15 In an effort to
understand the impact of such education initiatives, it
is suggested that the implicit attitude test be utilized
to gauge the evolution of interprofessional synergy.

There are a number of limitations to this investi-
gation. First, despite the preliminary work in ques-
tionnaire development, no reliability studies have
been conducted on this particular variation of the
implicit attitude test. As such, further research is
needed to determine the stability of the results.
Second, because the format of this questionnaire
was paper and pencil rather than computer based,

the times recorded are likely to be more variable.
Given that the differences in time were statistically
significantly different, however, this additional vari-
ability was considered to be within acceptable limits.
Third, the implicit questionnaires were ordered so
that task three associated chiropractic with negative
and task five associated chiropractic with positive.
This order could have potentially allowed partici-
pants to perform faster during the final tasks due
to familiarity with the tasks and not due to an
implicit bias. Again, however, the substantial differ-
ence in tasks would suggest that the direction of
difference is accurate. Fourth, although the IAT-
CMCC working group associated with this project
included both physical therapy and chiropractic
members, the development of the questionnaire may
have benefited from a broader group of health care
providers. Finally, the sample size for this investiga-
tion is rather small and consists mainly of students
in a UBMELPT program. In addition, the sample
originated only from one school in the Southern
Ontario region. The results of this investigation may
well have been different if the study had taken
place among physical therapists practicing in an
interdisciplinary environment with chiropractors, or
in a different educational or geographical domain.
Further study in this regard is recommended.

CONCLUSION

The results of this pilot study suggest that, while
relatively little explicit prejudice was identified,
individuals associated with a UBMELPT program
appear to have a significant negative implicit bias
toward the chiropractic profession. More research
is needed to thoroughly understand the relation-
ships between implicit and explicit attitudes and their
prevalence among other educational institutions and
professions as well as how these may affect collabo-
rative practice. With the impetus toward interprofes-
sional patient-centered care, it is suggested that more
work be conducted to foster the already existing
synergies between the chiropractic and physical
therapy professions, especially in the related educa-
tional institutions.
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